Introduction
Marine microbial communities are major drivers in global biogeochemical cycling (Arrigo, 2005;  23 Howard et al., 2006; Karl, 2007) , sources of metabolic discoveries (e.g. (Béjà et al., 2000; Kolber et al., 24 2000; Dalsgaard et al., 2003; Kuypers et al., 2003) , and the focus of metagenomic surveys beyond the 25 scale of those yet undertaken in other habitats (Venter et al., 2004; Tringe et al., 2005; DeLong et al., 4 archived DNA samples collected over 4 years from oceanographic water column features (photic, base of genomic clones (predominantly from the SAR86 and Roseobacter clades) while the tenth was the 23 genome of a cultured NAC11-7 clade Roseobacter.
24
The normalized pyrosequencing read recruitment was strongly correlated to the normalized 
17
communities is well-described in marine systems at the level of rRNA profiling (e.g. Fuhrman et al., 1992;  18 Field et al., 1997; Karner et al., 2001; Bano and Hollibaugh, 2002; Morris et al., 2004; Suzuki et al., 2004;  19 Treusch et al., 2009 ) and fosmid end-sequencing (DeLong et al., 2006) , so it is not surprising that our 20 genome proxy array reveals similar structure with respect to the targeted community genotypes examined
21
here. These differential depth distributions extended to the majority of observed taxa, with 4 notable 22 depth-specific groups of targets (dashed boxes in Fig. 4 and detailed in Table 1 ). Eight targets were 23 present in >90% of shallow samples ("shallow-consistent"), 10 were present in 50-90% of shallow 24 samples ("shallow-frequent"), 10 were present in >90% of deep samples ("deep-consistent"), and 3 were 25 present in 50-90% of deep samples ("deep-frequent") (Table 1) . Notably, the differential presence and 26 distribution of 3-5 targeted genotypes in each depth drove the three depth's separation of array profiles 6 (Canonical Discrimination Analysis, Fig. 5a ).
1
While there was clear photic vs subphotic depth structure, the 0m and 30m array profiles were 2 intermingled despite their generally different chemical and physical environments (Fig. 3 ). While we 3 selected 30m as the base of the mixed layer to attempt to capture the nitricline, it is clear that the mixed 4 layer depth (MLD) at this site usually lacks a discrete thermocline and moves dramatically over short time 5
periods (see calculated MLD across sampling dates, Fig. S7 ). Therefore, our sampling strategy might 6 have been improved by varying sampling depths based on calculated single time-point MLDs for each 7 cruise; however removing 30m samples that were clearly above the MLD and reclustering the array 8 profiles did not resolve samples into 0m and 30m clusters ( Fig. S8 ), emphasizing the highly dynamic 9 nature of these photic-zone waters.
10
ii. Profile correlations to ocean chemistry: Array-based sample profiles compared between depths were
11 strongly correlated to each tested nutrient as follows: phosphate, nitrate and silicate drove the 12 differentiation of the shallow from the deep samples, while nitrite drove the separation of 30m from 0m
13
( Fig. 5b) . Samples from each depth were separately subjected to PCA (Fig. 6 
20
at this location (Fig. 3) .
21
iii. Tracking abundant taxa: Not surprisingly, one of the most commonly detected bacterial groups was the Roseobacter clade (Fig. 4) . This metabolically diverse group commonly comprises up to 20% of cells in 
26
nearly 30% of the 16S-containing clones (27 and 29% at 0 and 80m, respectively) and ~80% of the total
7
Roseobacter signal at 0 and 80m, while at 100m NAC11-7 disappeared and CHAB-1-5 persisted at low 1 abundance (Suzuki et al., 2004 ) (see Table S3 for clade-by-clade comparison of array results with 2 previous Monterey Bay community surveys). In agreement with these previous single time-point 3 observations, the array profiles indicate high Roseobacter abundances over time (Figs. 4 and S9a) .
4
Twenty-eight percent of the commonly-occurring targeted taxa in surface waters were NAC11-7 clones (4 5 of 8 targets in the shallow-consistent group, and 1 of 10 shallow-frequent group; listed in Table 1 ), and 1 6 of the10 deep-consistent taxa was a CHAB-I-5 clone (Table 1 ). In addition, another CHAB-I-5 clone
7
(EB080_L58F04) was present in 35% of shallow samples. Further, differential NAC11-7 distributions 8 drove the differentiation of 30m from 0m samples (3 of 5 driving taxa, Fig. 5a ).
9
A second abundant shallow water bacterial group was the uncultivated gamma-proteobacterial
10
SAR86 clade, which is commonly reported in marine samples (Eilers et al., 2000; Rappe et al., 2000;  11 Suzuki et al., 2001b; Venter et al., 2004; Morris et al., 2006) , known to partition with depth (Morris et al.,
12
2006), and can comprise up to 10% of the cells in a community (Mullins et al., 1995; Eilers et al., 2000;  13 Morris et al., 2006) . In Monterey Bay, it is abundant in rRNA clone libraries during upwelling (3-6% of total 14 bacterial SSU DNAs; Suzuki et al., 2001b) , and in large-insert clone libraries (5.6%, 5.5%, and 1.6%
15
respectively of the SSU operon-containing clones 0m, 80m and 100m; Suzuki et al., 2004 ; Table S3 ).
16
Array-based profiling reflected also this high SAR86 abundance (Figs. 4 and S9b); 22% of common 17 shallow water targets (2 shallow-consistent and 2 shallow-frequent) were SAR86 clones. The distribution of one particular SAR86 target (a Monterey-derived environmental clone) helped drive the differentiation 19 of 30m samples from those at 0m (Fig. 5a ).
20
A remaining shallow-frequent target of note was an alphaproteobacterial SAR116-I clone. Of 12
21
SAR116 targets, two originated in Monterey Bay, and these were the only phylotypes detected (Fig. 4) .
The SAR116-II target was present only twice, in 0m samples, while the SAR116-I clone was present in 
5
Another common marine bacterial clade detected by the array was the alphaproteobacterial SAR11 6 clade, which is one of the most abundant heterotrophs in the global oceans (Morris et al., 2002 
18
(designated Proteobacteria by BLAST-based identities) were among those abundant in shallow samples.
19
Two of these had sufficiently inverted relative abundances at 0m and 30m to contribute to the 20 differentiation of the two depths ( Fig. 5a ; EB000_39F01 in 0m, and EB000_39H12 in 30m).
21
In addition, three PR-containing targets (two without phylogenetic markers, and the NAC11-7 HTCC2255 genome) were among those with strong post-bloom responses. All three were also among the 23 ten most abundant targets in pyrosequence data, in all three sequenced post-bloom samples (circled data 24 points in Fig. 2 ). This might simply reflect that these taxa were highly competitive heterotrophs under waned, as has been hypothesized for the PR-containing Bacteroidetes cultivar Dokdonia sp. MED134 1 (Gomez-Consarnau et al., 2007) . Lastly, the PR might have played a more an active role in bloom 2 utilization, helping provide the energy for organic matter uptake and/or degradation, and allowing these 3 heterotrophs to compete more effectively for bloom carbon. 
8
Upwelling Plume and associated upwelling events, and phytoplankton abundance and growth rates have 9 previously been described as "strikingly pulsed" (Pennington, 2000) . Conditions during the period 10 sampled in this study did not follow the average seasonal breakpoints, so it is not surprising that there
11
was little apparent correlation between sample profiles and the site's typical oceanographic seasons.
12
Ordering the samples temporally, instead of clustering them, also did not reveal appreciable seasonal 13 dynamics of most targets (Fig. S10 ). Profiling of additional years, or at higher temporal resolution, might 14 reveal a stronger cumulative seasonal signal.
15
Despite the lack of a strong seasonal signal overall, the array profiles showed responses to 
20
When samples are ordered temporally (Fig. S10 ) the seasonal nature of this response to particular spring
21
and fall upwelling events captured by the 21 sampled dates is clear.
22
The phytoplankton blooms associated with upwelling are distinct between spring and fall upwelling 
12
The post-upwelling signature in the array data was therefore at the scale of individual events rather 1 than across seasons, and in the form of increased signal from pre-existing, common, abundant taxa 
19
As an example, all samples in which SAR86-II clone EB000_45B06 occurred (39 total; 21 samples 20 at 0m, 13 at 30m and 5 at 200m) showed similar hybridization evenness (see Methods). This implied 21 similar overall identities to the targeted strain. Analysis of hybridization patterns, however, suggested the presence of four distinct populations (Fig. 7) . Three of these four potential populations had cohesive 23 occurrence patterns (occurring primarily at one depth; Fig. 7 ), supporting their probable existence and 24 ecological relevance.
25
These results suggest the power of the genome proxy array platform to dissect fine population 14 to metagenomic sequence data, and will be explored in follow-up work. 2004), or to small sequence reads that represent ~40-fold less of the genome than the genome proxy array. Thus, for now, the genome proxy array retains utility as an ex situ community profiling tool, and
23
complements sequencing for applications of in situ profiling and population tracking.
24

Conclusions
25
Exploration of the array profiles and the underlying causes of their variability allowed a cost-effective understanding of target natural history, and of community dynamics over time. Thus far, we 1 tracked the genotype abundances of 268 target taxa through 57 samples collected over four years in
2
Monterey Bay, at three oceanographically-distinct depths (Fig. 3) . While the targets were distributed 3 across known marine microbial diversity and had diverse geographic origins, 95 targeted taxa were 4 present in at least one sample, and 31 were present in >50% of samples. Most taxa showed differential 5 distribution with depth (Fig. 4) . Highly abundant shallow taxa included representatives of the SAR86,
6
SAR116, SAR11, and Roseobacter clades. Notably, the majority of abundant shallow taxa contained the 
23
Station ALOHA were hybridized to the array. These samples were collected on cruise HOT179 in March 24 of 2006 as described in (Frias-Lopez et al., 2008) , and include the 75m DNA sample used in that study.
25
DNA was extracted as described in (Frias-Lopez et al., 2008) .
26
Oceanographic Data: Oceanographic data were kindly provided by Reiko Michisaki and Francisco 
12
The expanded array had a broader scope than the prototype of Rich et al., 2008 (268 target 13 genotypes, as opposed to the prototype's 14) and included a co-spot oligo for spot alignment and gridding 14 purposes (using the "alien" oligo sequence of (Urisman et al., 2005) . The targets were selected from fully-
15
sequenced marine microbial genomes, publicly-available marine-derived BAC and fosmid clone sequences, and fully-sequenced clones from the lab's Monterey Bay and Hawaii environmental BAC-and fosmid-based genomic libraries. Targeted genotypes are detailed in Table S1 , summarized in Table S2 ,
18
and presented in a schematic phylogenetic overview in Fig. 1 . Previously-unpublished sequences used
19
for array design were submitted to Genbank under accession numbers GU474833-GU474949.
20
Hybridizations were performed as in (Rich et al., 2008) , by labeling randomly-amplified sample then replicate spots of a given probe were pooled across arrays and the median was taken as the value 9 for that probe.
10
Finally, the signal for each targeted genotype was calculated. To be considered present, at least
11
40% of its probes were required to be above the standard deviation of the negative control probe set
12
(rather than above twice the mean negative control value, as in Rich et al., 2008), or the targeted 13 genotype was considered "absent" and its value set to zero. This was done to remove erroneous target 14 abundances due to uninformative single-gene cross-hybridizations. For targets that passed this thresh-
15
holding step, the mean or tukey biweight (TBW) across each probe set was taken, as in (Rich et al., designed to distinguish particular genes; i.e., no alignments were used to target conserved or variable 18 parts of given genes, but instead the probe was chosen purely on hybridization characteristics.
19
Array platform design and hybridization data were deposited in the Gene Expression Omnibus,
20
under platform Accession numbers XXX, respectively. 
12
BLASTed against all 268 genomes and genome fragments to which the array was targeted. Reads were 13 assigned to (i.e., recruited to) one or more array targets, proportional to their bitscore, to mimic the cross-
14
hybridization permitted by the array. Thus, if 1 read matched three targets using the criteria outlined 15 above, then it would be assigned to the first of those targets as 1 * (bitscore1 / (bitscore1 + bitscore2 + 
21
signal evenness across each target, a standard step in the array data analysis pipeline. Therefore, unthresholded array data without the evenness filter (that is, the signal for each organism before requiring 23 at least 40% of its probes to be above the described threshold) were compared to pyrosequencing data 24 for each target genotype.
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